Waste management has made big advances in the industrialised part of the world in the course of the last decades. Drivers for this, among others, were rising quantities of waste owing to growing consumption of goods as a result of increasing income and buying power on the one hand and public concerns about damages done to the environment caused by inadequate treatment and disposal of waste on the other hand. Lately, the aspect of reusing resources from waste has become more and more important, especially in regions that are dependent on imports of natural resources, such as the European Union.
Considering Europe as an example, we can explore opportunities and limitations in waste management technology transfer, since that continent includes very highly developed regions like the Middle European countries (e.g. Germany and Austria) on the one hand and less developed and transition countries like Romania, Bulgaria and Serbia on the other hand. In general, the challenges elaborated below will also apply to technology transfer in other parts of the world, in detail however, the actual challenges depend on the historical development and the current state regarding the political situation and the technical infrastructure. In addition, special types of waste, such as tailings from mining, might well require the development of specific waste management approaches as the quality of waste depends on the production processes applied, which may differ from region to region.
In Middle Europe there was a step-wise development of waste management improvements, starting in the 1980s with promulgation of regulations regarding the design of sanitary landfills to provide for safe disposal of municipal solid waste (MSW). As a next step, systems of nation-wide waste collection and separate collection of recyclables started to be implemented in the early 1990s. Once area-wide waste collection had been introduced, mechanical-biological treatment (MBT) plants evolved as an alternative to MSW incinerators. Both treatment options aimed to reduce the reactivity and quantity of MSW (mainly the organic fraction) that had to be landfilled.
Regulations and their implementation processes changed over time based on positive and negative experiences and marketbased economics. So, for example, in Austria, MBT was an important approach for fulfilling the requirements of the Landfill Directive about 10 years ago. Concurrently, costs for traditional and emerging thermal treatment processes decreased, and costs for MBT trended upward owing to additional requirements imposed on the operators (such as off-gas treatment to control odours and reduce volatile organic compounds (VOC) emissions to the atmosphere). Therefore several MBT plants suspended operation of the biological treatment stages. As another example, the management of collection systems for plastics from packaging has been redesigned to improve efficiencies and increase the volume of higher-valued waste fractions based on experiences from sorting and recovery operations of these recyclables.
Nowadays, in Middle Europe, specialised collection systems and sorting, as well as treatment plants, are constructed in order to enable the recovery of more resources from MSW. In Middle Europe, MSW management ultimately became a full partner with the established scrap industry in providing secondary resources for producing economies.
So why don't we simply transfer all this up-to-date technology and expertise to developing and transition countries? Skipping stages of development that have proven not to be economically viable could, in the long run, help to secure a sensible use of limited financial resources by avoiding building up of infrastructure that might not be needed anymore within a few years. Transferring experiences could also allow for a quicker evolution of waste management in developing countries.
If we look at the factors that are important to achieve the state of development in waste management that has been achieved in Middle Europe we can name the following. Editorial Point 1 of the list can be answered with a clear 'yes'. Legislation is demanding the implementation of sound waste management solutions in emerging economies. In addition, the markets for recyclables are global markets, therefore, there are even economic drivers to recover secondary resources from waste in these countries. Point 2 of the list cannot be answered as easily and cannot be answered in the same way for any one of the Eastern European countries. Owing to the recent change in the political system in these countries, those who have the power to decide are changing frequently as there is still the need for building up democratic political structures. Democracy is still young and these societies are not yet experienced in democratic processes. So a clear and unambiguous political message regarding the need for waste management solutions is usually lacking. As infrastructure projects take 5-10 years, such instable conditions, with changing political priorities, are fatal for the transition to future-oriented waste management. This is a problem, especially if public infrastructure has deficiencies in various sectors, such as water and traffic. Furthermore, job positions in the administration often are taken by persons lacking the know-how to realise big infrastructural projects in a marketdriven economic environment. Public utility companies typically are responsible for waste management, either using public employees or via contracting with private waste management companies. Unfortunately these public utility companies are many times over-staffed, often with persons who have been employed for their political affiliations instead of their past experience or competence, leading to the situation that these public utility companies tend to oppose any changes and lobby for maintaining the status quo. In addition, corruption is still a prevailing problem in the administration of some government agencies. So there is a big risk for potential investors not to be able to realise projects in compliance within the existing legal framework or quick enough before political priorities change. Additionally, experiences, like the expropriation of foreign private investors in the waste sector in Hungary about a year ago, are fatal to attract foreign investments as well.
So if we come to answer the question raised in Point 2, we must conclude that foreign investors regularly conclude that the risk of investments is too high and domestic money is often not available.
The question posed in Point 3 is clearly linked to Point 2. Sufficient funds from foreign investors are available when the risks for investing are controllable and not unduly high. If that is the case, experienced waste contractors from Middle Europe are willing to invest and share their expertise, especially when public promotion for investments is available, such as the case in the Eastern European countries. European Union funds are being designated for the building up of a sound waste management infrastructure, but taking advantage of these funds requires professional project management, a clear political vision for the waste sector and stable conditions for investors.
The last point, Point 4, addresses the role of the citizens who generate the waste and, ultimately pay for waste management services. Citizen acceptance and positive attitude towards the implementation of waste management solutions is crucial for well-functioning and sustainable systems. People need to recognise waste management as an important facet of municipal infrastructure in order to provide their share to a modern waste management solution. This awareness is essential, but needs to be created and cannot just be prescribed. Regarding acceptance, there is another longstanding issue in transition and developing countries: The informal sector (also referred to as scavengers). Waste management solutions need to find ways to integrate the services of the informal sector in order to get full acceptance of the broad base of the citizens.
From this we can conclude that building up of modern upto-date waste management systems in a developing or transition country is not just the copying of functioning systems from a developed country. In order for systems to work, countries and communities need to specifically address the actual prevailing conditions, both taking into regard the political and administrative system as well as the people and their perception. As the awareness for and attitude towards waste management demands an evolutionary process, it is unrealistic to skip whole development stages on the way to modernised waste management solutions. But by being aware of the future steps to be taken towards the implementation of a state-of-the-art waste management system, it is possible to implement solutions that can easily be transformed to serve the needs for the next stage once the political and societal factors allow for further advances. This is the opportunity provided and the challenge to be taken in order to minimise the financial needs on the way to the realisation of modern waste management systems.
Cost is a major challenge for the waste industry in implementing sustainable waste management solutions in developing countries. Even though experiences in one country cannot directly be exported to another, it is very important to learn about reasons for well-functioning or not functioning waste management solutions in order to avoid mistakes and spending more money than necessary. However, the biggest challenge is the need for clear and steady political signals, as this is the basis for any advances in waste management. If this is not given, the transition period from mere dumping to a stateof-the-art waste management system will not just take 30 years as it did in the Middle European countries, but it could take even longer than that.
The International Solid Waste Association (ISWA) is a professional network of waste management professionals aiming to support the international transfer of technology for the sake of achieving sustainable and cost-effective waste management programmes throughout the world. ISWA's annual Congress in Novi Sad, Serbia, in 2016 will be a good forum to consider technology transfer, especially to Eastern European countries. Waste Management & Research, the official scientific journal of ISWA, is another forum to facilitate the exchange of knowledge and for building a network for scientists and professionals in the waste management sector and thereby helping to transfer expertise and technology from developed to developing 
